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Description 

[0001] The present invention relates to a device for 
frothing and heating liquids, such as milk and the like, 
in particular for automatic machines, which is provided 5 
with longitudinal channels for suction of the liquid-froth- 
ing air. 

[0002] In order to make milk-based hot drinks, such 
as cappuccino and the like, use is made of steam-pro- 
ducing machines, by means of which the milk necessary io 
for preparation of the drink is heated and frothed with 
air, so as to obtain a surface foam which is quite liked 
by consumers. 

[0003] For this purpose the machines of the known 
type comprise automatically operating steam heating is 
and frothing devices provided with mixing chambers 
which have a complex configuration and narrow flow 
cross-sections and are also equipped with members for 
micrometric adjustment of the cross-sections them- 
selves, which are difficult to manufacture and difficult to 20 
clean as well as being subject, during use, to the forma- 
tion of milk deposits which alter the values of the prese- 
lected cross-sections, resulting in irregular operation of 
the assembly. Such devices are disclosed into EP 0 195 
750 and US-5,330,266. 25 
[0004] In addition to these types of devices, a device 
for frothing and heating milk for drinks is also known 
from EP 0,344,859 in the name of the present 
Applicant . said device comprising a substantially tubu- 
lar cylindrical body connected to the steam-emitting pipe 30 
of a machine for preparing hot drinks, which cylindrical 
body has inside it a first nozzle, outside of which there 
is defined, inside the cylindrical body, a chamber in 
which there emerges a duct for the suction of milk from 
a container, the said nozzle being located above a con- 35 
striction extended downwards until it emerges in an ex- 
tension of the said cylindrical body forming a second 
nozzle outside of which, inside the cylindrical body, 
there is defined an annular chamber provided with one 
or more radial openings communicating with the exterior 
and an axial passage which places in communication 
the chamber with the bottom part of the cylindrical body, 
the second nozzle being placed in communication with 
the chamber by means of radial holes, through which 
the frothing air is sucked. 45 
[0005] A similar device Is also known from FR-A-2 638 
083. 

[0006] These devices of the known type have the 
drawback, however, arising from the fact that, in the 
case of liquids to be frothed such as milk and the like so 
which have a high density and contain a high percent- 
age of fatty substances, the holes for drawing air from 
the outside, which are formed radially in the vicinity of 
the frothing chamber, tend to get blocked up by the milk 
which tends to bubble out owing to the effect of the pres- ss 
sures existing inside the frothing chamber; in fact, said 
milk which comes into contact with the air intake hole 
leaves fatty deposits on the hole itself which tends to 



become blocked, gradually reducing the quantity of air 
sucked in until the desired frothing action no longer oc- 
curs. 

[0007] In addition, as a result of these outflows of milk, 
it is necessary to perform frequent cleaning operations 
both in order to unblock the suction hole and so as to 
avoid stagnation of fatty substances on the outside of 
the frothing device, which stagnation may give rise to 
unhygienic fermentation phenomena. The characteris- 
tics of EP 0 344 859 form the basis of the precharacter- 
izing part of claim 1. 

[0008] The technical problem which is posed, there- 
fore, is that of providing a device for frothing and heating 
liquids such as milk and the like, which is provided with 
means for suction of the air from the outside designed 
not to come into contact with the liquid to be frothed, 
thus making it possible to maintain unaltered, over time, 
the quantity of air sucked in for frothing and avoid the 
troublesome external outflow of liquid from said suction 
channels. 

[0009] Within the scope of this technical problem a 
further necessity is that the device should be formed by 
a reduced number of parts which can be easily assem- 
bled and which have a low cost and can be easily 
washed internally without the need for disassembly 
thereof. 

[0010] These results are obtained by the present in- 
vention accordling to the features of claim 1. 
[0011] Further details may be obtained from the fol- 
lowing description, with reference to the accompanying 
drawings, in which: 

Figure 1 : shows a cross-sectional view, along the 
plane l-l of Fig. 2, of the frothing device 
according to the invention associated 
with a milk container; 

Figure la: shows a view, in the direction of the ar- 
row "A" of Fig. 1 , of the bottom end sec- 
tion of the device according to Fig. 1; 

Figure 2: shows a cross-section along the plane 
Indicated by ll-li in Fig. 1; 

Figure 3: shows a cross-section along the plane 
indicated by lli-lll in Fig. 1; and 

[0012] As shown in the Figures, the frothing device 
according to the invention comprises an intermediate 
body 10 onto which there is engaged an upper body 20 
and a lower body 30 onto which an additional tubular 
element 40 is coaxially mounted. 
[0013] Said intermediate body 10 has a substantially 
cylindrical shape and is provided with a radial connector 
11 for engaging one end of a flexible pipe 1, the other 
end of which is immersed in the container 2 containing 
the liquid, for example milk 3 to be heated and frothed. 
[0014] The pipe 1, moreover, has arranged on it an 
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element 4 for adjusting the cross-section of the pipe it- 
self, which is provided with a screw 4a by means of 
which it is possible to adjust the internal aperture of the 
pipe and hence the quantity of milk 3 to be sucked In, 
as will emerge more clearly below. 
[0015] The bottom part 12 of the said body 10 has a 
cylindrical shape with a diameter smaller than the top 
part and with a free end formed In the manner of an an- 
nular edge 1 3 cut longitudinally on one side; said bottom 
section 12, moreover, has formed in it a radial hole 12a 
as well as a seat 1 2b for an annular sealing element 1 2c. 
[001 6] The body 1 0 is internally hollow and has an up- 
per substantially funnel-shaped part with a cylindrical 
upper part 10a and a lower constriction 10b. while the 
internal part corresponding to the bottom section 12 is 
formed as a cylindrical duct 12d. 
[0017] The hollow part 10a of the intermediate body 
10 has inserted inside it said upper body 20 friction-en- 
gaged by means of annular sealing elements 20a. The 
upper body 20 has a coaxial connector 21 onto which 
there are engaged, by means of a "T" connection piece 
21 a, the pipe 22a supplying the steam and the pipe 22b 
supplying water for internal cleaning of the device. 
[0018] The bottom part of the body 20 has a nozzle 
23 coaxial with the cylindrical duct 12d of the body 10 
which is arranged in the chamber 10a at a location cor- 
responding to both the internal constriction 1 0b and the 
connector 11 for suction of the milk 3. 
[0019] The Intermediate body 1 0 has fitted to it at the 
bottom a cylindrical body 30 which has on Its external 
surface two reliefs 31 extending in the longitudinal di- 
rection and shaped substantially in the form of a dovetail 
for engagement with corresponding seats 41 of the said 
tubular element 40 coaxially sliding on the said cylindri- 
cal body 30. 

[0020] Said cylindrical body 30 has two radial holes 

32 in the upper part and at least two other radial holes 

33 in the lower part; as will emerge more clearly below, 
while the upper holes serve to suck in the frothing air, 
the lower holes serve to deliver the drink. 

[0021] As illustrated in the view shown in Fig. 1a, the 
tubular element 40 has a bottom end provided with lon- 
gitudinal eyelets 41 for favouring suction of the air, 
[0022] Once the four bodies 10. 20, 30 and 40 have 
been coaxially assembled, the device has a first cham- 
ber 10a where mixing of the steam from the pipe 22a 
and the milk sucked in by 1 is performed; an underlying 
annular chamber 50 for introducing the frothing air sup- 
plied from the longitudinal ducts 51 and sucked inside 
the coaxial duct 12d from the holes 32 and 12a. 
[0023] With this configuration, the steam, supplied by 
the pipe 2, is accelerated inside the nozzle 23 of the 
upper body 30 and produces inside the underlying con- 
striction 10b a vacuum which causes suction into the 
chamber 10a, surrounding the nozzle 23, of the milk 3 
to be frothed, supplied by the pipe 1 . 
[0024] The sucked-in milk, accelerated inside the 
steam duct 12d. produces in turn a vacuum such as to 



suck in, through the hole 12a, external air which comes 
from the annular chamber 50 and is supplied to the latter 
by the longitudinal duct 51 and which flows into the duct 
12d through the holes 32 and is diffused in the milk, 

5 forming the desired froth. 

[0025] The holes 32 and 1 2d have a fairly large aper- 
ture and their diameter is not critical; advantageously 
they are arranged diametrically opposite so as to avoid, 
at start-up or stoppage, possible spray passing through 

10 them. 

[0026] The milk and the froth thus formed therefore 
emerge inside the chamber 60 of the cylindrical body 30 
and from here pass to the outside through the passages 
33, therefore being slowed down and homogeneously 

15 distributed. 

[0027] The dimensions of the nozzle 23, the constric- 
tion 10a and the holes 32, 1 2d are such that they provide 
a ratio of milk and air, suitable for forming the desired 
froth; by adjusting the screw 4a of the constriction device 

20 4 it is also possible to modify the quantity of milk sucked 
in by the steam, thus varying the temperature thereof. 
[0028] From Fig. 1 it can be seen also how by inter- 
cepting, via known means not illustrated, the steam pipe 
22a, upstream of the "T" connection piece, and supply- 

25 ing instead water through the duct 22b it is possible to 
obtain easy and thorough internal cleaning of the froth- 
ing device according to the invention. 



1. Device for frothing and heating liquids such as milk 
(3), comprising a substantially cylindrical intermedi- 
ate body (10) which has seatingly engaged on it an 

35 upper body (20) connected to the steam supply pipe 
(22a) of a machine for preparing hot drinks and pro- 
vided at the bottom with a nozzle (23), outside which 
nozzle there is defined, inside the said intermediate 
body (10), a chamber (10a) in which a duct (11,1) 

40 for suction of the milk (3) from a container (2) 
emerges, said nozzle (23) being arranged above a 
constriction (10b) of the chamber (10a), which con- 
striction is followed by a coaxial cylindrical duct 
(12d) into which there emerge at least one radial 

45 hole (12a) introducing the air for frothing the liquid 
(3), wherein said intermediate body (10) has fitted 
to it at the bottom an internally hollow cylindrical 
body (30) on the side surface of which one or more 
radial holes (32) are formed and onto which there 

50 is coaxially fitted a tubular element (40). character- 
ized In that said cylindrical body (30) has projec- 
tions (31) extending longitudinally on its external 
surface and designed to be engaged with corre- 
sponding seats (41) of the tubular element (40) in 

55 order to retain the latter, and In that said tubular 
element (40) has recesses (51 ) extending longitu- 
dinally and forming longitudinal ducts supplying the 
frothing air to the said holes (32) for entry into said 
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cyiindrical chamber (12d) of the intermediate body 
(10), 

2. Device according to Claim 1 . characterized in that 

said external tubular element (40) has eyelets (41 ) 
at its bottom end for favouring the Introduction of 
the frothing air. 

3. Device according to Claim 2, characterized in that 
said eyelets are elongated in the longitudinal direc- 
tion. 

4. Device according to Claim 1 , characterized in that 
said upper cylindrical body (40) may have associ- 
ated with It means (21a) for connecting to different 
supply sources (22a, 22b) in order to supply to the 
device steam for heating the liquid or water for in- 
ternal washing of the device itself. 



Patentanspruche 

1. Vorrichtung zum Aufschaumen und Erhltzen von 
FlUssigkeiten, wie beisplelsweise Milch (3). die ei- 
nen im Wesentllchen zylindrlschen ZwIschenkOrper 
(10) umfasst, mit dem dichtend ein oberer KOrper 
(20) in Eingriff 1st, der mit dem Dampfzufuhrrohr 
(22a) einer Maschine zum Zubereiten von Melf^ge- 
trdnken verbunden und am unteren Ende mit einer 
DUse (23) versehen 1st, wobei auderhalb der DQse 
im Inneren des ZwischenkOrpers (1 0) eine Kammer 
(1 Oa) ausgebildet ist, in der eine Leitung (11,1) zum 
Ansaugen der Milch (3) aus einem BehdIter (2) aus- 
trltt, wobei die Duse (23) uber einer Verengung 
(1 Ob) der Kammer (1 Oa) angeordnet ist und auf die 
Verengung eine koaxiale zylindrische Leitung (1 2d) 
folgt, in die hinein wenigstens ein radiales Loch 
(12a) austritt, das die Luft zum Aufschaumen der 
Flusslgkeit (3) einleltet, wobei auf den Zwischen- 
kdrper (10) am unteren Ende ein innen hohler zy- 
lindrischer K5rper (30) aufgepasst ist, an dessen 
Seitenftache eine oder mehrere radiale LOcher (32) 
ausgebildet sind und auf den koaxial ein rfihrenffir- 
mlges Element (40) aufgepasst ist, dadurch ge- 
iiennzeichnet, dass der zylindrische KOrper (30) 
Vorsprunge (31 ) aufweist, die in L^ngsrichtung an 
seiner Auflenfldche entlang verlaufen und die mit 
entsprechenden Aufnahmen (41) des rChrenfOrml- 
gen Elementes (40) in Eingriff kommen, um letzte- 
res zu halten. und dadurch, dass das rOhrenfdrmige 
Element (40) Aussparungen (51 ) aufweist, die sich 
in LSngsrichtung erstrecken und Langsleitungen 
bilden, die den LOchern (32) die Aufschaumluftzum 
Eintreten in die zylindrische Kammer (1 2d) des Zwi- 
schenkOrpers (10) zufQhren. 

2. Vorrichtung nach Anspruch 1, dadurch gekenn- 
zeichnet, dass das dudere rOhrenfOrmige Element 



(40) Offnungen (41 ) an seinem unteren Ende auf- 
weist, die das Einleiten der Aufschdumluft erielch* 
tern. 

5 3. Vorrichtung nach Anspruch 2, dadurch gekenn- 
zeichnet, dass die Offnungen in der Ldngsrichtung 
gedehnt sind. 

4. Vorrichtung nach Anspruch 1, dadurch gekenn- 
10 zeichnet. dass mit dem oberen zyllndrischen Kar* 
per (40) eine Einrichtung (21a) zum Anschliessen 
an verschiedene Zufuhrqueilen (22a, 22b) verbun- 
den sein kann, um der Vorrichtung Dampf zum Er- 
hltzen der FlOssigkelt Oder Wasser zum innerlichen 
15 SpOlen der Vorrichtung selbst zuzufOhren. 



Revendications 

20 1. Dlspositif pour fairemousseret r6chauffer des liqui- 
des tels que du lait (3), comprenant un corps inter- 
m^diaire sensiblement cylindrique (10) sur lequel 
un corps sup6rieur (20) est en contact 6tanche, ce 
corps sup^rieur ^tant connects au tube (22a) d'ali- 

25 mentation en vapeur d'une machine pour pr6parer 
des boissons chaudes et 6tant muni en bas d'une 
buse (23), une chambre (10a) 6tant d6finie ^ I'ex- 
t6rieur de cette buse, ^ Tint^rieur dudit corps inter- 
m^diaire (10), chambre (1 Oa) dans laqueile Emerge 

30 un conduit (11 , 1) pour respiration du lait (3) depuis 
un reservoir (2), ladite buse (23) 6tant agenc6e au- 
dessus d'un r6tr6cissement (10b) de la chambre 
(1 Oa), ce r6tr6cissement 6tant suivi d'un conduit cy- 
lindrique coaxial (12d) dans lequel 6merge au 

35 moins un trou radial (1 2a) Introduisant Tair pour faire 
mousser le liquide (3), dans lequel ledit corps inter- 
m6diaire (10) pr6sente, de fagon ajust^e avec lui 
au fond, un corps cylindrique interne creux (30) sur 
la surface Iat6rale duquel un ou plusieurs trous ra- 

40 diaux (32) sont fomri6s et sur lequel un 6l6ment tu- 
bulaire (40) est ajust^ coaxialement, caracterise 
en ce que ledit corps cylindrique (30) pr6sente des 
saillies (31) s'6tendant longitudinalement sur sa 
surface externe et 6tant con^ues pour venir en con- 

45 tact avec des logements correspondents (41) de 
I'6l6menttubulaire (40) de fagon ^ retenirce dernier, 
et en ce que les 6l6ments tubulaires (40) pr6sen- 
tent des renfoncements (51 ) s'6tendant longitudina- 
lement et formant des conduits longitudinaux four- 

50 nissant Tair de formation de mousse vers iesdits 
trous (32) pour une introduction dans ladite cham- 
bre cylindrique (12d) du corps interm6diaire (10). 

2. Le dispositif selon la revendication 1 , caracterise 
55 en ce que I'^l^ment tubulaire externe (40) pr6sente 
des lumi6res (41 ) au niveau de son extr6mit6 basse 
favorisant I'lntroductlon de I'alr de formation de 
mousse. 
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3. Le dispositif selon la revendlcation 2, caracterise 
en ce que lesdites lumi^res sont allong^es dans (a 
direction longitudlnale. 

4. Le dispositif selon la revendlcation 1, caract6ris6 5 
en ce que (edit corps cylindrique sup^rleur (40) 
peut se voir assocl6 d des moyens (21a) pour sa 
connexion d diff^rentes sources d'alimentation 
(22a. 22b) de fa9on d alimenter le dispositif en va- 
peur pour le r^chauffement du liquide ou en eau io 
pour ie lavage interne du dispositif lui-m§me. 
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